This study reports on some of the employment trends and skill requirements in the information systems area as seen by the information systems managers of 32 of the nation's largest organizations. The data was gathered via persona/interviews and questionnaires. We believe the results to be quite interesting in terms of both work force projections and the perceived job skills that are required for programmers, systems analysts, and data processing managers.
Introduction
At this time, it is clear that the data processing industry is in a state of transition that is unlike any other previously undergone. The advances in semiconductor technology have made computers cheaper and more widely available than ever before. One sees a great deal of discussion of topics like "personal computing" in both the professional and popular literature. The implication of much of this literature is that we are on the verge of a revolution in computing that will make much of the work currently done by computer professionals unnecessary. The new machines and languages that are coming into existence will allow the user to be his own systems analyst and programmer. In this way, we will be able to do away with the mistakes and poor quality systems produced by the present generation of programmers. This point of view is greeted with some skepticism by information systems professionals. 1 They feel that if the problems of systems design were simple enough to be solved by beginners, they would have been solved long ago.
All this has led to some uncertainty as to the type of skills that will be required of computer professionals and indeed, some uncertainty as to the numbers of computer professionals that will be required in the future.
In this study, we report on some of the employment trends and skill requirements in the information systems area as seen by the information systems managers of 32 of the nation's largest organizations in both the public and private sector. We feel that even though the sample size is small, these organizations represent a good indicator of current needs in information processing technology, and within the limits of their managers' abilities to project future trends, they give a good indication of what the future holds in a wide variety of data processing organizations. All 32 organizations have utilized computers for fifteen years or more and the respondents were experienced professionals whose ideas represent some of the best thinking in the industry.
The Survey
This study concerned four major areas: 1) information skills inventory and personnel projections; 2) hardware configurations and characteristics (i.e., the use of mini-computers); 3) software characteristics (L e., the use of database management systems); and 4) information system department characteristics (i.e., centralization of hardware, data, and people). The project was funded with a grant from Texas Tech University and it was conducted over a three month period. The organizations participated primarily because they felt the information from the study would aid in staffing data processing positions in the future. In addition, most of the respondents felt that a survey of this type was needed to determine the directions in which information systems departments were moving with regard to hardware, software, and their internal organization structure.
The data on which this article is based was gathered using personal interviews and questionnaires. The interviewer had a specific set of questions that were covered in the interview with the executives. Since the interviewer was also knowledgeable in the information systems area, he could also depart from the format. Several of the questions were open ended; others required the interviewee to select a response from a group of alternatives. Table 1 shows a breakdown of the titles of the respondents in the interview. The total number of respondents is greater than 32 because in a number of organizations, there was more than one respondent since no single individual in the company was knowledgeable in all the areas covered in the interview. Table 2 presents the levels of data processing experience of the respondents. The organizations involved in the study represented a variety of industries in several geographic areas. Tables 3 and 4 present the breakdown of the organizations by industry and geographic location.
Survey Results
The first part of the survey dealt with the managers' projections of their information systems personnel needs. They were asked the number of employees that they had in each of several areas and how many they expected to have in each of these same categories in 1979 and 1982. Their replies are summarized in Table 5 . Table 5 that substantial increases were projected in all staff levels except those for data entry personnel. The decreases in data entry personnel do no.t mean that data entry is a thing of the past. The increasing use of terminal oriented systems has meant that data entry is no longer being done at a central location under the control of the information systems group. Instead, data entry is done by clerks in the user's department. This probably does mean a net reduction in data entry staff since those same clerks in the user departments would have probably been engaged in preparing forms for processing by the central data processing group. To make the table data a little clearer, we have prepared Table 6 which gives the workforce projections in each year as a percentage using 1978 as a base year. Tables 5 and 6 represent the same data in different forms; actual numbers in Table 5 and percentage increases with 1978 as the base in Table 6 .
Notice in
The figures presented in Table 6 indicate that our respondents foresee a growth rate of better than 50% for applications programmers and system analysts over the four year period from 1978 to 1982. The number of data entry personnel is expected to drop by half over the next four years, and the number of operators is expected to grow by only 18% in the same period. These are probably two reflections of the growth in the use of online systems. Fewer operators are required to manage online systems than conventional card and tape oriented systems, so even though the number of computer applications is likely to grow, at least as judged by the numbers of applications programmers required; the need for operators is not likely to keep pace.
Another interesting point demonstrated in Table 6 is the projected growth of database management programmers. The demand for this type of programmer is expected to double by 1982 which would suggest that the organizations in our sample are going to increase their work in the database area substantially over the next few years. In total, the results shown in Tables 5 and 6 would suggest that statements about the demise of computer programming as a profession are premature, to say the least. Our respondents indicated very strong demand for applications oriented staff into the early 1980's. The second part of our questionnaire dealt with the managers' perception of the importance of certain specific skills to the various types of information systems personnel. The managers were given a list of specific skill areas and asked to rank the importance of these skills for three groups: data center managers, systems analysts, and programmers. The ratings were on a scale of 1 to 5, with 1 meaning not useful and 5 meaning essential. The results of this set of questions are tabulated in Table 7 . We used the following definitions for the job titles of data center manager, systems analyst, and programmer:
1. data center managermThe data center manager supervises both the systems development staff (i.e., analysts and programmers) and the operations staff (i.e., operators, librarians, input/ output control clerks, and data entry personnel). He is responsible for the efficient utilization of resources within the information systems area while accomplishing departmental and organizational goals.
2. systems analystmThe systems analyst is concerned with defining the users' information needs and then building a system to generate the required information. He will define the content and structure of input forms, output reports, and files.
3. programmer--The programmer is primarily responsible for program development once the system analyst has defined the inputs, outputs, and files.
Two similar studies were conducted in an attempt to determine the skills required of data processing professionals. An ACM study suggested the importance of six skill clusters: people, models, sys- Their recommended curriculum to provide these skills was highly technically oriented. The Management Information Systems Research Center conducted a study to address the ACM recommendations in an attempt to seek direction for their MIS program. 3 They determined that significant skill requirements were not being met for programmers, analysts, and data center managers and recommended continuing education programs to help solve this problem. Table 7 presents a formidable array of data. Shortly, we will try to aggregate this data to a greater degree and draw some conclusions from it. It is instructive to look at the areas that were considered important by the managers whose responses make up Table 7 . Notice that in general, they demand a high degree of skill in many areas from the person occupying the position of data center manager. According to the answers given, they require a substantial breadth of technical knowledge about computing equipment as well as job specific skills like computer scheduling, the legal aspects of computing, and also traditional management skills. It would seem from the responses that a data center manager is supposed to be generally a technical and managerial expert. Perhaps it is expectations like these that make the job such a difficult one. Perhaps this is also why computer management is regarded as a "dead end" by many managers. The skills required are so hard to locate that once someone is found who possesses them, the tendency is to keep that person on the job rather than promote her or him. Table 7 , notice the skills that are required of a programmer. The highest rated skills are those associated with job performance, namely the applications programming and computer systems concepts. Other skills that would be helpful in management at some point are regarded as less important in the background of a programmer. If these skill requirements are an accurate reflection of the hiring practices of management, and we suspect that they are, this may well be a reason for the poor performance of many programmers when they are moved into management positions. The skills which were valued in the programming job are not the same ones which are required in the management job, and this means that the programmer is promoted beyond his level of competence. Any company that has a policy of promoting programmers to management positions ought to see that they receive some additional training in the management areas so that they can adequately handle their new responsibilities when promoted. Table 10 indicates the lack of correlation between the skills required by data center managers and the skills required by programmers, (i.e., .271).
Also in
It is interesting to note in Table 7 that the quantitative management areas, as indicated by skill areas 20 through 24, were not regarded as highly important for either managers, systems analysts, or programmers. These topics would form the base for any kind of sophisticated MIS for use by top level management, and the fact that they are not regarded as important would suggest that the information systems effort in these companies is oriented toward conventional data processing and lower level operational control systems. It appears from this data that we are still a long way off from a stage of MIS development where the computer is used extensively for tactical planning by middle managers or for strategic planning by top level management.
In order to make the detail of Table 7 a little easier to grasp, we have divided the skill areas into five major categories and computed ratings for these categories. This has been done in Table 8 . Table 8 points up even more clearly some of the comments we made about Table 7 . It appears that systems analysts and programmers are expected to be fairly specialized in their own areas. The data center manager, on the other hand, is expected to be widely literate across many information systems areas. Because the job expectations for systems analysts and programmers are quite different from the job expectations for data center managers, it appears that recruiting future computer managers from the ranks of programmers and analysts could be a risky process.
To get a clearer idea of the types of skills that were considered most important by the managers we Table 9 presents the skill areas ranked in order of importance as determined by our survey. When two or more skill areas are listed at the same rank in the table, that means that these areas had tied ranks. Note that the top area for all three types of jobs was Introductory Computer and Information Concepts. This would suggest that managers consider a base level of competence in computer systems to be important for anyone working in the information systems area. After that, the ranks fall pretty much into the areas you might expect based on our earlier observations. The ranks would suggest that the people in each of these three job areas are expected to be fairly specialized, and that for a programmer or systems analyst to move to a management position, more training would be necessary.
To show the overlap, or lack of it, among the skill areas for the three job categories we have run a Spearman Rank Correlation between the skill areas desired for each of the three job types. The results are presented in Table 10 . This table would suggest only slight correlation between the skill areas desired for programmers and those desired for managers, and a somewhat better correlation between managers and systems analysts. The differences between the skills required for the programmer and the data center manager are primarily in the area of information systems management. Data center managers must be skilled at planning, organizing, and directing personnel whereas programmers need not have these skills to as great a degree (i.e., see Table 8 ). 
Conclusions
Admittedly our sample size of 32 was not large and we are aware of the limitations this presents in terms of our findings. We do, however, believe that our sample is stratified. It is stratified by industry and geographical location with regard to large computer installations. In addition, the companies were selected at random from a list of the 500 largest public and private organizations in the United States. We believe that the distribution shown could be truly representative of the large mainframe installations around the country.
A number of interesting results have come out of this survey. First of all, it seems that the demand for information systems personnel is going to grow at a very rapid rate (i.e., 52% for application programmers by 1982). An additional point should be made about this conclusion concerning the growth in the need for information systems personnel. It is probably too conservative. Our sample was taken from large sophisticated organizations with a long tradition of computer use. This fails to take into account a very large segment of computer users, namely those smaller companies who are setting up their first computerized data processing system on a mini or micro-computer. These companies are also generating considerable demand for applications programmers. 4
Our study indicates that the growth in demand for information systems personnel in the next few years will be largely in the traditional areas. COBOL based systems still seem to be dominant in most information system departments. Database technology is also becoming increasingly important. The one area of decentralization that did show up in our results was the data entry area where user departments will be bearing an increasing share of the load for data entry. It is too early to say whether this also means that eventually these user departments are likely to want to develop their own applications as well and generate a push for decentralized computing. Our guess is that they will not.
Our survey of the skill areas valued by the information systems managers shows that there is a tendency to compartmentalize the job areas and keep people in their own areas of specialty. The skill areas desired for information systems managers as shown in the survey are a very demanding combination of technical and managerial skills that probably go beyond the requirements placed on most other types of middle managers. This would make the job difficult to fill, as most of us have noted in practice, and means that once a suitable candidate is found, he tends to be stuck in the job because replacements are hard to find. The skill areas demanded for managers are sufficiently different from those for programmers and systems analysts which suggests that there is a definite and probably growing need for information systems programs in colleges and universities with a managerial as well as a technical emphasis.
In conclusion, this survey points up a strong and continuing demand for information systems personnel that is not likely to be affected by new developments in technology. It is far to early to predict the demise of the large computer system and the information systems professional. 
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